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Please check that this examination paper consists of ELEVEN pages of printed 
material before you begin the examination. 
 
[Sila pastikan bahawa kertas peperiksaan ini mengandungi SEBELAS muka 
surat yang bercetak sebelum anda memulakan peperiksaan ini.] 
 
 
Instructions: Answer all four [4] questions. 
 
[Arahan:  Jawab semua empat [4] soalan.] 
 
 
In the event of any discrepancies, the English version shall be used. 
[Sekiranya terdapat sebarang percanggahan pada soalan peperiksaan, versi 
Bahasa Inggeris hendaklah diguna pakai]. 
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1. (a)   Write short notes on the topics below: 
 
(i) The DMAIC process 
 
(ii) Corporate Social Responsibility (CSR) 
 
(iii) Costs of Quality  
 
(iv) World class quality 
 
(v) Process flow analysis 
[100 marks] 
 
 
2. (a)  What are the traditional quality tools?  Elaborate on two tools.  
[30 marks] 
 
(b)  Modern quality tools are increasingly popular in the industry these days.  
Describe one tool which can be used in controlling and improving the process. 
 
[20 marks] 
 
(c)  In the manufacture of printed circuit boards (PCBs), finished boards are 
subjected to a final inspection before they are shipped to customers.  During this 
inspection, defective boards are found and the types of defects are recorded.  For 
a particular month, Table 1 shows the number of boards rejected at final 
inspection.  
 
Table 1.  Rejected PCBs Classified by Type of Defect.  
 
Type of Defect No. of Rejected Boards 
 
Poor electroless coverage 
Lamination Problems 
Low copper plating 
Plating separation 
Etching problems 
Miscellaneous 
    
   35 
   10 
  112 
     8 
     5 
   12 
  
 
Total 182 
 
Distinguish between defective and defect. How would you analyze the quality 
data in Table 1?   What else must you consider in solving this quality issue? 
Interpret your results. What are your conclusions?   
[50 marks] 
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1. (a)   Tuliskan nota pendek tentang tajuk di bawah: 
 
(i) Proses DMAIC  
 
(ii) Tanggungjawab sosial korporat  
 
(iii) Kos Kualiti 
 
(iv) Kualiti kelas dunia  
 
(v) Analisis aliran proses  
[100  markah] 
 
 
2. (a) Apakah alat-alat kualiti tradisional? Jelaskan tentang dua daripada  alat kualiti ini. 
[30 markah] 
 
(b)   Alat-alat kualiti moden semakin popular di industri hari ini.  Perihal satu alat 
yang dapat digunakan dalam mengawal dan menambahbaik proses. 
 
                                                     [20 markah] 
 
(c) Dalam pembuatan ‘printed circuit boards’ (PCBs), papan yang siap dikenakan 
pemeriksaan akhir sebelum dihantar kepada pelanggan.  Semasa pemeriksaan, 
papan ’defective’ dijumpai dan jenis kecacatan dicatatkan. Bagi suatu bulan, 
Jadual 1 menunjukkan bilangan papan yang ditolak pada pemeriksaan akhir.  
 
 
Jadual 1.  PCBs Yang Ditolak Mengikut Jenis Kecacatan.  
 
Jenis Kecacatan Biangan Papan Ditolak 
 
‘Poor electroless coverage’ 
‘Lamination Problems’ 
‘Low copper plating’ 
‘Plating separation’ 
‘Etching problems’ 
‘Miscellaneous’ 
    
   35 
   10 
  112 
     8 
     5 
   12 
  
 
Jumlah 182 
 
Bezakan antara ‘defective’ dan ‘defect’.  Bagaimanakah anda akan 
menganalisis data kualiti dalam Jadual 1? Apakah yang anda harus 
pertimbangkan dalam penyelesaian masalah ini?  Tafsirkan keputusan anda.  
Apakah kesimpulan anda?    
                                                                                                            [50 markah] 
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3.  (a)   AB Manufacturing Sdn. Bhd. has ordered the construction of a new machine to 
replace an older machine in a production process.  Now that the machine has 
been built, a runoff is to be performed.  The diameter on this piece of equipment 
was checked for runout.  The upper tolerance for the runout is 0.002. The runout 
data are shown in Table 2.  With an upper specification limit of 0.002, do all the 
runout data meet the specification?  Explain your answer.  What can you 
conclude about the process? 
 
                Table 2.  Runout Data. 
 
                  
0.0021      0.0030      0.0004      0.0023      0.0009      0.0004      0.0025 
0.0013      0.0024      0.0003      0.0025      0.0020      0.0027      0.0010 
0.0018      0.0006      0.0010      0.0022      0.0012      0.0020 
0.0007      0.0002      0.0015      0.0025      0.0021      0.0011 
0.0002      0.0006      0.0011      0.0004      0.0022      0.0018 
  
[20 marks]  
 
 
(b) Explain the concepts of the stability of a process.  Why is it important to have a 
stable process?  If the process is not stable, how do we manage this problem? 
 
[20 marks] 
 
 
(c) Data is a key aspect of computer-integrated manufacturing at Company X.  
Automated data acquisition systems generate timely data about the product 
produced and the process producing it. Company X believes that decision-
making processes can be enhanced by using valid data that have been organized 
in an effective manner.  For this reason, Company X uses an integrated system 
of automated statistical process control programming, data collection devices 
and programmable logic controllers (PLCs) to collect statistical information 
about its silicon wafer production.  
 
The production of integrated circuits by etching them onto silicon wafers 
requires silicon wafers of consistent thickness. Recently, Company X’s 
customers have raised questions about whether or not Company X’s process is 
capable of producing wafers of consistent thickness.  Wafer thickness is the 
critical quality characteristic. The customer has established a target value for 
wafer thickness at 0.250 mm.  
 
The quality problems in silicon wafer line B necessitated creating control charts 
with the data in Table 3. 
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3.  (a)   AB Manufacturing Sdn. Bhd. telah memesan pembinaan sebuah mesin baru 
untuk menggantikan mesin lama dalam suatu proses pengeluaran.  Setelah 
mesin dibina, suatu ‘runoff’ dilaksanakan. Garis pusat alat ini diperiksa untuk 
‘runout’. Toleransi atas bagi ‘runout’ ialah 0.002. Data ‘runout’ ditunjukkan 
dalam Jadual 2.  Dengan had spesifikasi atas 0.002, adakah semua data ‘runout’ 
memenuhi spesifikasi?  Jelaskan jawapan anda.  Apakah kesimpulan anda 
tentang proses? 
 
                Jadual 2.  Data ‘Runout’. 
 
                  
0.0021      0.0030      0.0004      0.0023      0.0009      0.0004      0.0025 
0.0013      0.0024      0.0003      0.0025      0.0020      0.0027      0.0010 
0.0018      0.0006      0.0010      0.0022      0.0012      0.0020 
0.0007      0.0002      0.0015      0.0025      0.0021      0.0011 
0.0002      0.0006      0.0011      0.0004      0.0022      0.0018 
  
[20 markah]  
 
 
(b)  Jelaskan konsep-konsep kestabilan suatu proses.  Kenapakah penting untuk 
mempunyai proses yang stabil? Jika proses tidak stabil, bagaimanakah kita 
dapat menangani masalah ini?  
 
[20 markah] 
 
 
(c)  Data ialah aspek yang penting dalam penghasilan yang berintegrasikan 
komputer di Syarikat X.  Sistem ‘Automated data acquisition’ menjana data 
tentang produk yang dihasilkan dan proses yang menghasilnya. Syarikat X 
percaya bahawa proses pembuatan keputusan dapat diperbaiki dengan 
menggunakan data sah yang telah diuruskan secara berkesan. Untuk sebab ini, 
Syarikat X menggunakan suatu sistem yang mengintegrasikan ‘automated 
statistical process control programming’, alat-alat pengumpulan data dan 
‘programmable logic controllers (PLCs)’ untuk mengutip maklumat statistik 
tentang pengeluaran ‘silicon wafer’.  
 
Pengeluaran ‘integrated circuit’ dengan ukiran di atas ‘silicon wafer’ 
memerlukan ‘silicon wafer’ dengan ketebalan yang konsisten. Baru-baru ini 
pelanggan Syarikat X mengutarakan soalan-soalan tentang sama ada proses 
Syarikat X berupaya mengeluarkan ‘wafer’ dengan ketebalan yang konsisten.   
Ketebalan ‘wafer’ ialah ciri kualiti yang kritikal.  Pelanggan telah menetapkan 
nilai sasaran bagi ketebalan ‘wafer’ pada  0.250 mm.  
 
Masalah-masalah kualiti dalam baris B ‘silicon wafer’ memerlukan pembinaan 
carta-carta kawalan dengan data dalam Jadual 3.  
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Table 3.  Silicon Wafer Thickness in Line B. 
 
Subgroup Wafer 1 Wafer 2 Wafer 3 Wafer 4 
1 0.2500 0.2510 0.2490 0.2500 
2 0.2510 0.2490 0.2490 0.2520 
3 0.2510 0.2490 0.2510 0.2480 
4 0.2490 0.2470 0.2520 0.2480 
5 0.2500 0.2470 0.2500 0.2520 
6 0.2510 0.2520 0.2490 0.2510 
7 0.2510 0.2480 0.2500 0.2500 
8 0.2500 0.2490 0.2490 0.2520 
9 0.2500 0.2470 0.2500 0.2510 
10 0.2480 0.2480 0.2510 0.2530 
11 0.2500 0.2500 0.2500 0.2530 
12 0.2510 0.2490 0.2510 0.2540 
13 0.2500 0.2470 0.2500 0.2510 
14 0.2500 0.2500 0.2490 0.2520 
15 0.2500 0.2470 0.2500 0.2510 
 
From the control charts, what can you conclude about the process centering and 
process variation? 
 
Using the information provided in the control charts and the customer’s 
specification of 0.2500 mm  0.0050, calculate the process capability indices.  
Is the process capable? 
 
 
 
[60 marks] 
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Jadual 3.  Ketebalan ‘Silicon Wafer’dalam Baris B. 
 
Subkumpulan Wafer 1 Wafer 2 Wafer 3 Wafer 4 
1 0.2500 0.2510 0.2490 0.2500 
2 0.2510 0.2490 0.2490 0.2520 
3 0.2510 0.2490 0.2510 0.2480 
4 0.2490 0.2470 0.2520 0.2480 
5 0.2500 0.2470 0.2500 0.2520 
6 0.2510 0.2520 0.2490 0.2510 
7 0.2510 0.2480 0.2500 0.2500 
8 0.2500 0.2490 0.2490 0.2520 
9 0.2500 0.2470 0.2500 0.2510 
10 0.2480 0.2480 0.2510 0.2530 
11 0.2500 0.2500 0.2500 0.2530 
12 0.2510 0.2490 0.2510 0.2540 
13 0.2500 0.2470 0.2500 0.2510 
14 0.2500 0.2500 0.2490 0.2520 
15 0.2500 0.2470 0.2500 0.2510 
 
Daripada carta-carta kawalan, apakah yang anda dapat simpulkan tentang 
pemusatan  proses dan variasi proses?  
 
Dengan menggunakan maklumat yang diberikan dalam carta-carta kawalan 
dan spesifikasi pelanggan  0.2500 mm  0.0050, hitung indeks-indeks 
keupayaan proses.  Adakah proses berupaya?  
 
 
 
[60 markah] 
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4. (a)  The Y Plastic Company produces plastic bats for a major sporting goods 
company.  These bats are inspected daily but are not inspected at a constant 
number each day.  The control chart shows how many bats were inspected and 
how many nonconformities were found per unit.  Nonconformities include 
wrong taper on bat, incomplete handle, bad knurl on grip, or deformed bat ends.  
Create a u chart with the following data in Table 4.                                                       
 
[20 marks] 
 
Table 4.  Plastic Bat Data. 
 
Date Number 
Inspected 
n 
Count of 
Nonconformities 
c 
Nonconformities 
per Unit 
u 
Jan 
17 
18 
19 
20 
21 
24 
25 
26 
27 
28 
Feb 
  1 
  2 
  3 
  4 
  5 
  8  
  9 
10 
11 
12 
 
126 
  84 
  96 
101 
100 
112 
  79 
  93 
  88 
105 
 
  99 
128 
113 
120 
  81 
  85 
130 
  97 
  78 
110 
 
149 
  91 
  89 
  97 
140 
112 
  89 
119 
128 
117 
 
135 
155 
145 
143 
  94 
104 
157 
121 
  83 
120 
 
1.18 
1.08 
0.93 
0.96 
1.40 
1.00 
1.13 
1.28 
1.46 
1.11 
 
1.36 
1.21 
1.28 
1.19 
1.16 
1.22 
1.21 
1.25 
1.06 
1.09 
 
 
(b) What is the type of data displayed in Table 4 (compare with data in Table 3)?  
What are the strength and weakness between the different types of data in 
Tables 4 and 3? 
[20 marks] 
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4. (a)  Syarikat Plastik Y menghasilkan plastik pemukul bola bagi sebuah syarikat alat 
sukan yang utama.  Pemukul bola ini diperiksa setiap hari tetapi bilangan 
pemeriksaan tidak malar. Carta kawalan menunjukkan bilangan pemukul bola 
yang diperiksa dan bilangan kecacatan seunit.  Pemukul bola yang cacat 
termasuk ‘wrong taper on bat’, ‘incomplete handle’, ‘bad knurl on grip’, atau 
‘deformed bat ends’.  Bina carta u dengan data berikut dalam Jadual 4.  
 
[20 markah] 
 
Jadual 4.  Data Plastik Pemukul Bola. 
 
Tarikh Bilangan 
diperiksa 
n 
Bilangan yang 
Cacat 
c 
Kecacatan 
Seunit 
u 
Jan 
17 
18 
19 
20 
21 
24 
25 
26 
27 
28 
Feb 
  1 
  2 
  3 
  4 
  5 
  8  
  9 
10 
11 
12 
 
126 
  84 
  96 
101 
100 
112 
  79 
  93 
  88 
105 
 
  99 
128 
113 
120 
  81 
  85 
130 
  97 
  78 
110 
 
149 
  91 
  89 
  97 
140 
112 
  89 
119 
128 
117 
 
135 
155 
145 
143 
  94 
104 
157 
121 
  83 
120 
 
1.18 
1.08 
0.93 
0.96 
1.40 
1.00 
1.13 
1.28 
1.46 
1.11 
 
1.36 
1.21 
1.28 
1.19 
1.16 
1.22 
1.21 
1.25 
1.06 
1.09 
 
 
(b) Apakah jenis data yang dipamerkan dalam Jadual 4 (banding dengan data 
dalam Jadual 3)?  Apakah kekuatan dan kekurangan antara jenis data yang 
berlainan dalam Jadual 4 dan Jadual 3? 
[20 markah] 
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(c) Why is the count of nonconformities more than the number inspected in certain 
cases in Table 4 (for example, in Jan 17, 126 149n c )? 
                           [10 marks] 
 
 
(d) Interpret the u chart created in (a).  What recommendation(s) would you make to 
the Y Plastic Company concerning process improvement based on the u chart 
results? 
[20 marks] 
 
 
(e) The Y Plastic Company uses the following acceptance sampling procedure.  A 
sample equal to 10% of the lot is taken.  If 2% or less of the items in the sample 
are defective, the lot is accepted; otherwise, it is rejected.  If submitted lots vary 
in size from 5000 to 10,000 units, what can you say about the protection by this 
plan?  If 0.05 is the desired LTPD, does this scheme offer reasonable protection 
to the consumer?  
[30 marks] 
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(c)  Kenapakah bilangan yang cacat melebihi bilangan diperiksa dalam kes-kes 
tertentu dalam Jadual 4 (misalnya, Jan 17, 126 149n c )? 
 
                       [10 markah]  
 
 
(d) Tafsirkan carta u yang dibina dalam (a).  Apakah cadangan yang anda akan 
buat kepada Syarikat Plastik C tentang pembaikan proses berdasarkan 
keputusan carta u? 
[20 markah] 
 
 
(e) Syarikat Plastik Y menggunakan prosedur pensampelan penerimaan yang 
berikut:  suatu sampel 10% daripada lot diambil.  Jika 2% atau kurang 
daripada unit dalam sampel adalah ‘defective’, lot itu akan diterima; jika lebih, 
ia ditolak.  Jika lot mempunyai saiz daripada 5000 hingga 10,000 unit, apakah 
yang dapat anda komen tentang perlindungan pelan ini?  Jika 0.05 ialah LTPD 
yang diingini, adakah skema ini memberi perlindungan yang munasabah 
kepada pelanggan? 
[30 markah] 
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